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INTRODUCTION. 
The MONTHLY WEATHER REVIEW for May, 1904, is based on 

data from about 3300 stations, classified as follows: 
Weather Bureau stations, regular, telegraph, and mail, 167; 

West Indian Service, cable and mail, 4; River alii1 Flood Ser- 
vice, regular 43, special river and rainfall, 190, special rainfall 
only, 56;  voluntary observers, domestic and foreign, 2565;  
total Weather Bureau Service, 3025; Canadian Meteorological 
Service, by telegraph and mail, 20, by mail only, 13; Mete- 
orological Service of the Azores, by cable, 2; Meteorological 
Office, London, by cable, S; Mexican Telegraph Company, by 
cable, 3; Army Post Hospital reports, 1s; United States Life- 
Saving Service, 9; Southern Pacific Company, 96; Hawaiian 
Meteorological Service, 75; Jamaica Weather Service, 180; 
Costa Rican Meteorological Service, 2 5 ;  The New Panama 
Canal Company, 5; Central Meteorological Observatory of 
Mexico, 20 station summaries, also printed daily bulletins a i d  
charts, based on simultaneous observations a t  about 40 sta- 
tions; Mexican Federal Telegraph Service, printed clnily 
charts, based on about 30 stations. 

Special acknowledgment is macle of tlie hearty cooperation 
of Prof. R. F. Stupart, Director of tlie Meteorological Serviue 
of the Dominion of Canada; Mr. R. C. Lyclecker, Territorial 
Meteorologist, Honolulu, Hawaii ; Sefior Manuel E. Pastrniia, 
Director of the Central Meteorological and illagnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs; Capt. S. I. liimbsll, Superintelldent of 
the United States Life-Saving Service; Lieut. C~oiniuantler 
H. M. Hodges, Hydrographer, United States Navy; H. Pit-  
tier, Director of the Physico-Geographic Institute, Sail Jost, 
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Costa Rica; Commaiiclant Francisco S. Chaves, Director of the 
Rleteorologicnl Service of the Bzores, Ponta Delgada, St. 
Pclicliaels, Azores; TV. N. Sliaw, Esq., Secretary, hIeteorologi- 
cal Office, London; Rev. Josk Algut, S. J., Director, Pliilip- 
pine Weather Service; aiicl H. H. C!ousins, Chemist, iii charge 
of tlie Jainnica Weather Ofice; Seiior Enricpe A. Del Monte, 
Director of the 3Ieteorologic:tl Service of the Republic of 
Cuba. 

Attention is called to the fact that  the clocks and self-regis- 
ters a t  regular Weather Bureau stations are all set to seventy- 
fifth meridian or easteru stanclad tiine, which is exactly five 
liours behind Cfreeiiwicli time; as far as practicable, only this 
stnnclard of time is used in the text of the REVIEW, since all 
Xeather  Bureau observations are required to be taken and 
recorded by it. Tlie stmiclarcls used by the public in the 
United States and Caii:tda and by tlie voluntary observers are 
believed to conform generally to tlie modern international 
system of stanclarcl meridinas, oue hour apart, beginning with 
Greenwich. Tlie Hawaiian standard meridian is 157’ 30’, or 
loh  :?Om west of Greenwicli. The Costa Rican stanclard merid- 
inii is tliitt o f  Sail Josb,  36‘” west of Greenwich. Records of 
iuiscellnneous pliriiomena tliizt are reported occasionally in 
otlier stancllnrds uf tiiiie by voluntary observers or newspaper 
correspoiiclents are sometimes correctetl to agree with the 
easterii stniiilarcl; otherwise, the local stanclarcl is mentioned. 

Exroinetric pressures, mhetlier ‘*  station pressures ” or (‘ sea- 
level pressures,” :are now reduced to standnrcl gravity, so 
that they express pressure in a staiiclarcl system of absolute 
iiieitsiires. 
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FORECASTS AND WARNINQS. 
By Prof. E. B. GaRRinTT, in charge of Forecast Divisiou. 

May weather presented no unusual features on the North 
Atlantic Ocean, and the coasts and Great Lakes of the United 
States were not visited by severe storms. 

Heavy rains occurred in the Micldle-western States ani1 at  
the close of the month tlie rivers of I<itnsas were in flootl. 

Drought continued in New Mexico and Arizona. and the 
early part  of the month was very dry in Teras and the South 
Atlantic States. 

Severe local storms were reported froni Iowa and Iiansas 
to northern Texas on the 5th, in T’irginia on the 1Sth. and in  
Kansas on the 25th. During the afternoon of tlie 30th a well- 
defined tornado occurrecl about 1 2  i d e s  west of Rhbile, d1:t. 

The weather of the month R as very pleasant, with iiiore than 
the usual number of fair days and an abundance of sunshine. 
Frosts were general during the early part  of the month, IJUt  
caused no serious damage. No high winds occiirrecl along 
the  coast.-J. W. Anith, District Fcireriisfrr. 

NEW ENGLAND FORECAST DIhTRIUT. 

WEST GULF FORECAST DISTRICT. 

Local thunderstorms, accoinpauiecl in soiiie instances by 
high winds, occurred on several dates, and storm m arniugs 
were issued on two dates.--I. 111 Pliu/J, Di.\frii$ Forwudw. 

NORTH CENTRAL FORECAST DISTRICT. 

The weather was without special characteristics. A few 
28-1 

storius of nmlerate strength,  for which warnings were issuecl, 
passet1 over the upper Lakes, bu t  no w r e c h  o r  clainage were 
reported. Frost  warnings were 
c :as i ou s . -H. , T. (-‘ox, Pr.i!ff’s.w t * t i  i (I 

RI1C’KT MOUNTAIN FOREC’WT DNTRICT. 

On the l h t  to Yd and 011 the 19th and 20th heavy rains fell on 
the iiiicldle-eastern dope  of the Rocky Mountains, and during 
the first periocl snow fell in the iii(iiintain region, tlie fall beiug 
1 ery heavy in the foutliill districts, notably a t  Cripple Creek, 
where the depth esceeclecl two feet. The rain of the 19-20th 
c:tnsecl consic1er:tl)le (1 amage in Wyoining ancl north-central 
Colorndo. h heavy clownpour of rain in the hills west of 
C‘lieyeiiiie, Wyo., caused a destructi\e flood to sweep through 
a part  of Cheyenne during tlie nixlit of the Wth, clrowning two 
cliiltlren ancl tlamaging much property. I11 Colorado the dam- 
age n : ~  confined principally to the T’alley of the Poudre and 
Greeley, where for a clibtnnce of 35 miles crops were washed 
out or coverecl with mucl or cl6lirih; fences, outbuildings, 
briclges, etc., were \vadiecl away and conhiderable live stock 
c l ro~ned.  Iriifortuiiately for live stock anel agricultural in- 
terests, the precipitation of tlie month clicl not extend far 
enough soutlin arc1 to break the clrnnglit prevailing in Arizona 
and New RIexico. The severe frohts tlitxt occurred in the high 
clistficts were accurately forecabt, as well as tlie light frosts 
tha t  visitetl the important agricultural and fruit growing dis- 
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tricts. 
cleliburg, District E'orPwstw. 

The damage by frosts, if any, was small.-F. H. Bran- 

SOUTH PACIFIC FORECAST DISTRICT. 

The month was quite uneventful. Over the greater portion 
of the State no rain fell. I n  the estreme north and extreme 
south there were a few light showers.--d. G. ilIcddir, Prc!fissor 
nr i d Did r ict Forerastw. 

NORTH PACIFIC: FORECAST DISTRICT. 

The month mas unusually dry with nearly normal tempera- 
tures. At Portland, Oreg., the  river mas nbove the danger 
line throughout the month, bu t  as ample warning of the corn- 
ing stages were issued several days in advance precautiunary 
measures were taken to prevent avoidable losses.-E. A. Iltds, 
Dishid Fvrwristr)r. 

~- ~ 

RIVERS AND FLOODS. 

The Mississippi River fell steadily after the high stapes of 
the preceding month, remaining, however, above the danger 
line a t  New Orleans until the 33cl. The Missouri also fell 
generally, bu t  during the last few days of tlie month henvy 
rains over the lower waterherl .  including that  of tlie Kansns 
River, started a rapid rise, whicli by tlie end of tlie iiiontli had 
become manifest in  the RIissisbippi between dltoii, Ill., ancl 
the mouth of the Ohio. I n  tlie lower Iiansas J7alley the 
waters of course did not reach by many feet the abn(~riiia1 
heights of the prececling year. Nevertheless, consicleralile 
damage was done between Topeka ancl Iiaiisas City, princi- 
pally by the flooding of lowlands. I n  the vicinity of Kansas 
City the damage was much greater. Several temporary pile 
bridges over the Iiansas River were swept away, ancl the Lot- 
toms were covered with water. Many of the inhabitants mere 
driven from their homes. Business was suspended in some 
localities, and railroad service badly clemoralized. 

During the first decade o f  the month the high water in the 
RIississippi River caused considerable clamage in tlie vicinity 
of Cairo. On the Illinois side uf the river huiiclrecls of acres 
of wheat were subinerged and destroyed, while on the Missouri 
side the low to  the St. Louis and Sail Francisco Railroad be- 
tween St. Louis ancl Poplar Bluff, No., was about $lW,o~)o. 

The fellowing i*eport 011 the spring flood in the Meinphis 
district, where the highest proportionate stages were reached, 
was prepared by h h .  s. C:. Einery, Oficial in Charge of the 
United States Weather Bureau ofice, Memphis, Tenii. This 
report will be found to  be very interesting. I t  ;Lpparently 
decides a much mooted question that  arose during the close 
of the flood of 1903, as to the ef-l'eet of the railrond em1,ank- 
inents opposite in  ponding the water above. It nom seems 
that the embankments mere not heriously a t  fault, the surplus 
water having come through a lo-mile gap near the uliper end 
of Reelfoot Lake district. This water left the main stream 
in the vicinity of Hickmaii, Icy., ancl reentered it in the neigh- 
borhood of Fnlton, Tenn. Mr. Emery also reiuarks tliat for 
the first time the St. Francis levee successfully resisted a se- 
vere flood. 

Moclerately low river stages prevailed in the Memphis district through- 
out the winter months, and until March 1 the water was consideralily 
below normal. A s  this was later than the uwal t h e  for the formation 
of floods, it was generally thought that no serious rise wits likelj to ~iccur 
this year, and fariuers and levee contractors hegan the season's wiirk. 
During the first ten days in March two sharp swells staltecl in tlie n ~ ~ p i ~ r  
Ohio, the crests of which soon merged into one and reached Cairo during 
bfarch 17, with R stage of 36.2 feet. On March 11, twelve dags previous 
to the arrival of the crest of the rise at Memphis, a n n ~ ~ n c e n i r n t  w a s  
issued from the Memphisoffice that the maximum stages in that district 
would be as  follows: New Madrid, 29 feet; Memyhiq, '35 feet. 011 XIarch 
16 the estimate for Memphis was increased to '36.5 feet, and a stage of 
between 35 and 36 feet predicted P(ir Helena, Ark. The rqieated i~sser- 
tion that the water would not exceed the estimates given was gruerally 
accepted, and work along the river continued without interruption. The 
greatest variation from the predicted stages and those that  actually oc- 

curred was 0.3 of a foot, while the average time given was eight days. 
The maximum stages on t h i s  rise were as follows: New Madrid, 29.1; 
Memphis, 26.8; and Helena, 35.1 feet. After the passing of this wave, 
the river fell slowly for a few dags, the total fall being only two feet, 
when the decline was arrested by a second swell, which w a s  first felt a t  
Cairo on March 25. This rise was caused by general and heavy rains 
throughout Missouri, Illinois, Indiana, and Kentucky, smelling the Ohio 
a t  a rapid rate, and many of its tributaries to unprecedented stages. 
The Mlqsissippi above Cairo also rose rapidly for several days, so that by 
March 30 i t  was apparent that a flood of considerable niagnitude was on 
i ts  way to this section. 

On March 30 warning buI$tins were mailed to  every post office in the 
district and to all interests likely to  beaffectecl to prepare for a stage es- 
ceelliug 36 feet on the 3lemphis gage. On the following day a becond 
warning was issiied to the effect that the stage would exceed 37 feet a t  
hleinphis, a n d  reach at least 47 feet a t  Helena. The predirtion was also 
made that New M m l i  id would have a stage of a t  least 38 feet. The peo- 
111e were warned that the stages indicated would severely t a x  the levees 
in tlie St. Francis district. and to be prepared for pos-ible lweaks. On 
April 6 the river at New Madrid, after rising 4owly duiing thr  four pre- 
ceding days, came to a staud a t  a stageof 38.1; feet. From the fact that  
the crest hail passed New Madrid and the iise a t  Mempliis from April 
1 to 6 was i)nly moderate and slo\vly (lecreasing, doubts aere freely 
expressed regarlliug the probability of the Meniphis stage reachiug the 
3$-foot mark a5 predicted. On the latter date, however, the rise sud- 
llenly aut1 unexpectedly increahed to one foot or more per day, aud con- 
tinued at that rate for three days, carrying the water about one and one 
half feet aIio\ e the  highvst estimate heretofore matlr. This unloolted 
for rise is now knciwn to ha\ e I ~ e n  caused liy the ponding of water in 
the Reelfoot country, which lieb ini~uediately south of Hickman, Ky. 

This water entered that basin through a 10-mile gap near the upper 
enll of the Rerlfvot Lalie district, and, after making its way slowly 
tlirougii the wooilrd lowlands, whero it increaseil in \ olunie, again en- 
terra1 the main stream near Fulton an4 Fort Pillow, Tenii. In that way 
the mater pa'secl ari)und New Madrid an11 caused the deceptive changes 
recorlled by that  ancl other gages as far wuth as Osceolit, Ark. This 
it~*cuniulated water then poured out upon the top o f  the flood, and raised 
the stageat Fultnn ahout :3 feet in as many days. The.ponding of water 
in the Rrrlfiiot hasin isdue in  a great meaquic to tlie changed conditions 

ought alioot through tlie extension of the Ie\ee 
ibeil the floc111 level to a 
in of tlie water into new I -  

01,tainrrl during the Rood 
reacheil the highest btsge at  New Madrid. tlw Fultuu  gag^ iuilic;ttrd the 
h c i l i i ~  sutlilen incrraw niited tliis year, null f i i i  about four (lays the ri\ er 
~ o s e o ~ e r  1 font ailay. Tlii~iiiforiiiatioiiis iinpoitant, as i t  clearly inilicates 
that the iettiarka1)le ristl that wcurierl a t  Meniphis during the thire  days 
uext ~ire~wli i ig  tlir a i i i \a l  o f  tlir crest iit that 1ilac1~ in 110th 191J3 aurl 1 9 1 ~ 4  
\vas ~irotiitlily due to  thi) outIiouriug o f  watri from tlie Beelfoot Iiahin, 
and not, as \\as fornii~rly su1ipi)sed. LO i tn ~iiqvrg:r~iieut produced 197 the 
ritilroail enilInnhiiiriits in front of ~ I e i n l ~ h i ~  o n  Hopefiilld Poiut. Thehe 
enibitnknients may linve had soinr effei.t on the stage at RIenlphi~. I )u t  
the niniii cause m u s t  lie attiibutei ection o f  the ~ a t e r i n t o  tlirTeu- 
ucssee tinsin, nhiclr Iias the sai t as t i i t .  St. Francis basin for- 
merly had on the Hclen,~ gage \\ h ater \\\ah perniittrd to o v e i B o ~  
that wction. 

The wn\e crest reaclieil Memphis d ~ i r i l  11 with a +tact-' of 39 feet, and 
Helena on thv 15th, the stage a t  that 1ilat.t. lieing 47.7 fret. Warningz 
f ~ i r  tlir a l ~ o r r  stages were given two ilitys in d \ a u c r  a t  Mlrmphis ancl 

. The water reoiained above the danger line in this 
New 1I:tdricl 211, me nip hi^ 19, and Hrlena 34 clays. 

eceiling and the on* follom in:: tlie ami\ a1 of the creht, 
a l l  of  the levee* fronting the St. Franiais tmsin mere iii a very critical 
condition, ant1 had a l l  the water they c-oulcl hold. By priinipt action on 
the part of the e~~g ineers  and the en~ploynient I)f several liundre~l nirn 
the meak 111ace5 weie repaired- and a tnlqiiug o f  sand bags placeil 
w h e i e ~  er the height alipearril insufit4rnt. Notwitlibtanding the es- 
trenie height of  the water, the continued rains, an11 other unfarnral~le 
wrtrther conditions, the lei ees wrre helil intacht throughout the entire 
system, and marked the f i r4  sjucces~ful resi5tance to tlie enrroachment 
of tlie w&er ou t hz  St. Fraucib basin. 

Coniparf4 to the floc~cl  of 1:)@3, the stage a t  Cniio mas 1.5feet lower, New 
Mailrid 11.3 of  n foot lower, hIenipliis 1.1 feet lower, and Helena 2.3 feet 
lower. All of  the islanil plantations and the lo\vIanrls in Arkanbas that 
lie outside the levee \\ere entirely ciiverrcl, ancl the extreme southern 
1'01 tiou a>f the St. Francis Iiasin in the wurities of Lee ant1 Pliillips, where 
no lrvee exists, w a 5  alba flooded its usual. On the Tennessee side a 
large territory \vas inundateil, caubing considerable tlamage and great 
incon\ enience tn the dwellers in that sevtiou. In  and alinut Memphis 
the flooil was aliout its severe a s  in 1!)0:3, but ah the people weie better 
preparibil, tlw damage wa' slight. 

Duiing the progre5s (if the flood tlir Weather Buieau office was hourly 
lJt?Sk@ by anxious  iniluirers fri~tu far a n r l  near, while the trleplioiie 
calls were iiiore frequent than e \er  before known. The daily stages a t  
all important points, and the daily forecasts were sent by telephone and 
telegraph to  R large numlier of place5 for distribution to the adjacent 


